Hepatitis C virus non-structural proteins in the probable membranous compartment function in viral genome replication.
The molecular mechanism of hepatitis C virus(HCV) RNA replication is still unknown. Recently, a cell culture system in which the HCV subgenomic replicon is efficiently replicated and maintained for a long period in Huh-7 cells has been established. Taking advantage of this replicon system, we detected the activity to synthesize the subgenomic RNA in the digitonin-permeabilized replicon cells. To elucidate how and where this viral RNA replicates in the cells, we monitored the activity for HCV RNA synthesis in the permeabilized replicon cells under several conditions. We obtained results suggesting that HCV replication complexes functioning to synthesize the replicon RNA are protected from access of nuclease and proteinase by possible cellular lipid membranes. We also found that a large part of the replicon RNA, including newly synthesized RNA, was present in such a membranous structure but a large part of each NS protein was not. A small part of each NS protein that was resistant to the proteinase action was shown to contribute sufficiently to the synthesis of HCV subgenomic RNA in the permeabilized replicon cells. These results suggested that a major subcellular site of HCV genome replication is probably compartmentalized by lipid membranes and that only a part of each NS protein forms the active replication complex in the replicon cells.